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(57)Abstract 

PURPOSE: To provide resin composition for laser marking useful in an industry and composition which can obtain 
a fresh colored mark with high sensitivity and high visibility particularly by irradiating a molded form of black or 
dark color of its ground color with a laser beam. 

CONSTITUTION: A resin composition for laser marking mixes (A) 100 pts.wt of thermoplastic resin, (B) 0.001 to 
20 pts.wt. of low order titanium oxide and/or carbon black and (C) 0.002 to 20 pts.wt of colorant which is not 
decomposed by the laser When the composition is irradiated with the laser, the color of the colorant concealed in 
the ground color of black or dark color is actualized in the mark, thereby color developing the colors of the mark 
of arbitrary color such as red, blue, yellow, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The resin constituent for laser marking which comes to carry out 0.001-20 weight 
section combination of the coloring agent which does not decompose (B) low hypo ic 
acid-ized titanium and/or carbon black to the thermoplastics 100 weight section according to 
an operation of 0.001 - 20 weight section and (C) laser. 

[Claim 2] (A) The resin constituent for laser marking according to claim 1 with which 
thermoplastics is chosen from aromatic series polycarbonate resin, aromatic polyester resin, 
polyamide resin, and styrene resin and which is thermoplastics more than a kind at least. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent for laser marking which 
visibility can make the mark of an alphabetic character, a notation, a pattern, etc. able to color 
[ constituent ] vividly highly by high sensitivity, and can make the color of arbitration, such as a 
red system [ other than a white system ], blue system, and yellow system, color the color of a 
mark by irradiating a laser beam on the front face of the ingredient with which black or a dark 
color system was fabricated. 
[0002] 

[Description of the Prior Art] Although approaches, such as printing [ before ] using 
thermosetting ink or UV hardenability ink as an approach of performing marking, such as a 
desired alphabetic character, a notation, and a pattern, on the front face of resin mold goods, 
were generally performed, by this approach, there were problems, like can take a part of marking 
to marking with the lack of hardening which requires time amount, or endurance is inferior to it 
with the lack of adhesion of ink. On the other hand, simple and the laser marking approach of 
performing marking, such as an alphabetic character, a notation, and a pattern, at a high speed 
as an approach of performing marking, using laser light with sufficient repeatability are proposed, 
and attract attention. However, when carrying out marking of the mold goods which consist of 
the conventional resin constituent with laser light, partial heating of the exposure part is carried 
out, and the additive or resin in the resin surface section causes a thermal change of fusion, 
evaporation, carbonization, etc. In order for this thermal change to perform marking, the marking 
alphabetic character obtained turns into an alphabetic character in the condition of having 
burned in a concave chemical engraving alphabetic character or a concave dark brown system. 
Thus, since the obtained marking alphabetic character is not [ that contrast is inadequate and it 
is hard to identify ] considerably so good as compared with a printer graphic, it is lacking in 
practicality. 

[0003] In order to perform laser marking effectively, it is necessary to reform so that it may be 
easy to expose plastics beforehand. This is a technique whose marking is made possible by 
foaming, decomposition, etc. at the time of laser radiation by blending beforehand the bulking 
agent which absorbs light and heat into the ingredient. For example, blending a titanium dioxide, 
or this and carbon black with the improvement means of the marking nature of the plastics by 
the YAG laser is indicated by JP.1-254743A Moreover, it is proposed by adding the carbon 
black and/or graphite of high temperature conductivity to JP.4-246456.A that good marking of 
contrast is possible. However, the mark of marking performed to these constituents changed 
into the condition that resin burned, and the color of a mark bases [ on foaming ] from the 
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somber brown and was white. Moreover, by adding a metal hydroxide or/and a metal hydrate, 
and a coloring agent to JP,60-166488,A, coloring by disassembly of a coloring agent disappears 
and it is proposed that marking of an ingredient color is possible. Moreover, it is proposed by 
adding the lead compound and coloring agent of non-black to JP,2-48984,A and JP,3-281286,A 
that black marking is possible. Moreover, it is proposed by adding an aluminum hydroxide and a 
coloring agent to JP f 5-25317,A and JP,6-48042,A that white marking is possible. However, the 
color of the mark of marking performed to these constituents was white or black. Moreover, it is 
proposed to white mold goods by adding the color particle which was covered with JP,6-8633,A 
with the wall membrane matter, and was achromatized that colored marking, such as blue, red, 
and green, is possible. However, in order to achromatize a coloring agent in this constituent, it is 
necessary to perform special processing which covers a color particle by the wall membrane 
matter, and will become expensive. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the 
above-mentioned problem, and it is in offering the useful resin constituent for laser marking on 
industry. The chromatic color of the coloring agent (coloring agent which is not disassembled 
according to operation of laser) origin currently concealed by black or the ground color of a dark 
color system by irradiating laser light at a constituent actualizes during a mark. The color of a 
mark uses coloring in the color of arbitration, such as a red system, blue system, and yellow 
system, and is to offer the constituent with which visibility can obtain the high mark of a clear 
chromatic color by high sensitivity. 
[0005] 

[Means for Solving the Problem] In order to solve the technical problem of such a conventional 
technique, as a result of inquiring wholeheartedly, by making the ground color of mold goods into 
black or a dark color system, this invention persons studied that the mark of the clear 
chromatic color from which a ground color is not obtained with the mold goods of a white 
system could be obtained, and completed this invention for examination in piles further. 
[0006] That is, this invention can attain the purpose with the resin constituent for laser marking 
which comes to carry out 0.001-20 weight section combination of the coloring agent which does 

not decompose (B) low hypo ic acid-ized titanium and/or carbon black to the (A) 

thermoplastics 1 00 weight section according to an operation of 0.001 - 20 weight section and 
(C) laser. 

[0007] Invention is explained to a detail below. It is not limited especially as thermoplastics first 
used as a (A) component in this invention, and each well-known thermoplastics, such as 
polyester resin, such as polycarbonate resin, polyethylene terephthalate resin, and 
polybutyrene terephthalate resin, polyamide resin, polyolefin resin, styrene resin, polysulfone 
resin, and polyether sulphone resin, can use it. These resin can also mix and use [ independent 
or ] two or more sorts. In this invention, it is desirable among these thermoplastics independent 
or to mix and use [ of aromatic polyester resin such as aromatic series polycarbonate resin, 
polyethylene terephthalate resin, or polybutyrene terephthalate resin, polyamide resin, and 
styrene resin ] two or more sorts. Furthermore, it is aromatic series polycarbonate resin and its 
mixed resin preferably, and they are more than 60 weight sections most preferably more than 
the polycarbonate resin 40 weight section at the time of the mixed resin 100 weight section. 
[0008] The aromatic series polycarbonate resin used in this invention is manufactured by the 
reaction of a dihydric phenol and a carbonate precursor, as the typical example of dihydric 
phenol — a 2 and 2-bis(4-hydroxyphenyl) propane (a common name — ) Bisphenol A, 1 , and 
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1- bis(4-hydroxyphenyi) ethane, A 1 and 1-bis(4-hydroxyphenyl) cyclohexane, 2, and 

2- bis(4-hydroxy - 3, 5-dimethylphenyl) propane, A 2 and 2-bis(4-hydroxy [ - Jib ] - 3 five ROM 
phenyl) propane, 2, and 2-bis(4-hydroxy-3-methylphenyl) propane, bis(4-hydroxyphenyl) sulfide, 
a bis(4-hydroxyphenyl) sulfone, etc. are raised. A desirable polyhydric phenol uses a 2 and 
2-bis(4-hydroxyphenyl) alkane system, especially bisphenol A as the main raw material. As a 
carbonate precursor, carbonyl halide, carbonate ester, or halo formate is mentioned, and a 
phosgene, diphenyl carbonate, the dihaloformate of dihydric phenol, etc. are specifically raised. 
In manufacturing aromatic series polycarbonate resin, it is independent in the aforementioned 
dihydric phenol, or two or more sorts can be used. Two or more sorts may use the obtained 
aromatic series polycarbonate resin, mixing. Moreover, the catalyst for promoting a suitable 
molecular weight modifier, a branching agent, and a reaction etc. can be used. 

[0009] The polyethylene terephthalate resin used in this invention may be a polymer which uses 
a terephthalic acid or its ester plasticity derivative, ethylene glycol, or its ester plasticity 
derivative as the main raw material, it is made to carry out a condensation reaction, and is 
obtained, and may be a part of terephthalic-acid component, a part of ethylene glycol 
component, and the copolymer that usually replaced less than [ 30 mol % ] by other dicarboxylic 
acid, hydroxy acid, and diols. As the third component used for this copolymer, they are 
isophthalic acid, an alkylation terephthalic acid, an adipic acid, an oxy-benzoic acid, and 
polymethylene. - alpha, omega-diols, neopentyl glycol, a diethylene glycol, etc. are raised. The 
molecular weight of polyethylene terephthalate resin is expressed with the intrinsic viscosity 
measured at 25 degrees C by using omicron-KURORU phenol as a solvent, and is the thing of 
0.4-1.2. 

[0010] The polybutyrene terephthalate resin used in this invention may be a terephthalic acid or 
its ester plasticity derivative, tetramethylene glycol, or a polymer that uses the ester plasticity 
derivative as the main raw material, it is made to carry out a condensation reaction, and is 
obtained, and may be a part of terephthalic-acid component, a part of tetramethylene glycol 
component, and the copolymer that usually replaced less than [ 30 mol % ] by other dicarboxylic 
acid, hydroxy acid, and diols. As the third component used for this copolymer, they are 
isophthalic acid, an alkylation terephthalic acid, an adipic acid, an oxy-benzoic acid, and 
polymethylene. - alpha, omega-diols, neopentyl glycol, a diethylene glycol, etc. are raised. The 
molecular weight of the polybutyrene terephthalate resin used by this invention is expressed 
with the intrinsic viscosity measured at 25 degrees C by using omicron-KURORU phenol as a 
solvent, and is the thing of 0.6-1.3. 

[0011] As polyamide resin used in this invention For example, the ring-opening-polymerization 
object of an annular lactam, the polycondensation object of an amino carboxylic acid, the 
polycondensation object of a dibasic acid and diamine, etc. are mentioned. Specifically Aliphatic 
series polyamides, such as nylon 6, Nylon 66, Nylon 46, Nylon 610, Nylon 612, Nylon 11, and 
Nylon 12, Aliphatic series-aromatic polyamide, such as Pori (meta-xylene adipamide), Pori 
(hexamethylphthalamide), Pori (hexamethylene isophthalamide), and Pori 

(tetramethyleneisophthalamide), and these copolymers and mixture can be mentioned. Nylon 46 
is desirable especially in these. Although the polyamide obtained from a condensation reaction, 
using a tetramethylenediamine or its derivative as an amine component is set as the main 
object as Nylon 46 resin, using an adipic acid or its derivative as an acid component, what 
replaced a part of the adipic-acid component or tetramethylenediamine component of other 
copolymer components may be used. 

[0012] As for the Nylon 46 resin used by this invention, it is desirable for the intrinsic viscosity 
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& when measuring at 35 degrees C using m-cresol to be in the range of 0.80 to 1.90 and further 
0.90 to 1.50. Since the gloss of the appearance of mold goods bad [ in the case of shaping ] and 
obtained is not only lost, but the variation in the mechanical characteristic and a heat 
characteristic becomes large when Nylon 46 of the intrinsic viscosity exceeding 1.90 is used, it 
is not desirable. On the other hand, intrinsic viscosity produces the fault to which the 
mechanical strength of mold goods becomes small less than in 0.80. 
[0013] As polyacetal resin used by this invention, a homopolymer, a copolymer, a block 
copolymer, etc. are mentioned, for example. 

[0014] As polyolefin resin used by this invention, polyethylene, polypropylene, the Polly 
4-methyl pentene -1, an ionomer, etc. are mentioned, for example. 

[0015] As a styrene system polymer used by this invention, ABS plastics, AES resin and 
polystyrene and an AS resin, MBS resin, etc. can be mentioned. 

[0016] Although the polysulfone and polyether sulphone which are used by this invention can be 
manufactured by the approach which this industry is sufficient as and is learned, they are the 
one-step reaction of equimolar substantially as the alkali-metal double salt and the dihalo 
benzenoid compound of a dihydric phenol under existence of a liquefied organic sulfoxide 
specific in the anhydrous condition or a sulfone solvent, for example. This polymer can be 
manufactured also with a two step method. By this approach, a dihydric phenol is first 
converted into an alkali-metal salt on that spot in the first reaction solvent by the reaction with 
alkali-metal double salt, an alkali-metal hydride, an alkali-metal hydroxide, an alkali-metal 
alkoxide, or an alkali-metal alkyl compound. Preferably, an alkali-metal hydroxide is used. In 
order to ensure a substantial anhydrous condition, after existing or removing the generated 
water, it mixes with the dihalo benzenoid compound of the amount of stoichiometries mostly, 
and the JIARUKARI metal salt of a dihydric phenol is made to react. 

[0017] This polymerization reaction is advanced in the liquid phase of an organic sulfoxide 
solvent or a sulfone solvent at the raised temperature. 

[0018] In order to secure this macromolecule polymer, a system must be in an anhydrous 
condition substantially and water is 0.5 or less percentage by weight among a reaction mixture 
preferably. 

[001 9] When this polymer is measured at suitable temperature in a suitable solvent according to 
each sulfone, for example, it measures at 25 degrees C among methylene chloride, it has the 
intrinsic viscosity to about 0.4-1.5. 

[0020] (B) the inside of the low hypo ic acid-ized titanium used as a component, and/ or 

carbon black — carbon black — the process — furnace black, channel black, thermal black, etc. 
— moreover, although classified into acetylene black, KETCHIEN black, oil black, gas black, etc. 
according to the difference in a raw material, these all can be used in this invention. Acetylene 
black, KETCHIEN black, etc. especially with high conductivity are desirable. The blending ratio 
of coal of this carbon black is 0.001 - 20 weight section about carbon black to the 
thermoplastics constituent 100 weight section which is the (A) component, and is 0.01 - 10 
weight section especially preferably. If the loadings of carbon black cannot perform marking 
sufficient in under the 0.001 weight section but surpass 20 weight sections, the calorific value 
by laser will increase, heat discoloration of resin will progress, a marking color will discolor 
yellow, and visibility will worsen. 

[0021] Low hypo ic acid-ized titanium is classified according to the difference between the 

manufacture approach or a raw material. For example, it mixes to stoichiometric so that it may 
become the ratio of Ti and O of an oxide aiming at metal titanium and a titanium dioxide, and 
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there is the approach of calcinating in inert gas. Thus, as typical low hypo ic acicHzed 

titanium obtained, titanium monoxide, 2 and titaniumoxide, 3, 5 titanium oxide, etc. are 
mentioned, and, generally it is expressed with Tin 02n-1 (2 n=1, 3). Moreover, there is also the 
approach of carrying out reduction processing of the titanium dioxide. With extent of the 

reduction, the oxidation numbers differ and, generally the low hypo ic acid-ized titanium 

obtained by carrying out reduction processing of the titanium dioxide is expressed with TiOm 

(m=1-1.99). Both low hypo ic acid-ized titanium is named generically and it is TiOk. When 

shown, 1.00-1.86 have desirable k. Thus, although low hypo ic acid-ized titanium is classified 

according to the difference between the manufacture approach or a raw material, it is set to 

this invention and the low hypo ic acid-ized titanium of a gap can also be used for it. The 

blending ratio of coal of this low hypo ic acid-ized titanium is 0.001 - 20 weight section about 

low hypo ic acid-ized titanium to the thermoplastics 100 weight section which is the (A) 

component, and is 0.01 - 10 weight section especially preferably. If the loadings of low 

hypo ic acid-ized titanium cannot perform marking sufficient in under the 0.001 weight 

section but surpass 20 weight sections, the calorific value by laser will increase, heat 
discoloration of resin will progress, a marking color will discolor yellow, and visibility will worsen. 

[0022] (B) as a component, you may use by low hypo ic acid-ized titanium and the carbon 

black [ of each ] independent, and both may be used together. A low hypo ic acid-ized 

titanium independent is preferably the most desirable to concomitant use of low hypo ic 

acid-ized titanium and carbon black, and a pan. 

[0023] (C) With the coloring agent which is not disassembled according to an operation of the 
laser used as a component It faces irradiating a laser beam to the resin constituent which 

consists of aromatic series polycarbonate resin and low hypo ic acid-ized titanium, and/or 

carbon black, and performing marking. On the marking conditions which clear white with high 
visibility can be made to color by high sensitivity, a mark When a laser beam is irradiated at the 
resin constituent which consists only of aromatic series polycarbonate resin and a coloring 
agent, it is the thing of a pile coloring agent at a lifting about change and discoloration of laser 
according to foaming, decomposition, etc. to an exposure part. When a laser beam is irradiated 
in detail at the resin constituent which consists only of aromatic series polycarbonate resin and 
a coloring agent on said marking conditions, it is the thing of a coloring agent with which the 
lightness difference between the coloring surface parts by the mold-goods front face and laser 
light before a laser light exposure (**Ldec.) becomes one or less. 

[0024] usually, as coloring agents for plastic other than the white system used for coloring of 
plastics An azo system organic pigment, a phthalocyanine system organic pigment, the 
Quinacridone system organic pigment, A perylene system organic pigment, a peri non system 
organic pigment, a dioxazine system organic pigment, The Anthraquinone system organic 
pigment, an isoindolinone system organic pigment, azo system organic dye, Methine system 
organic dye, Anthraquinone system organic dye, kino FUTARON system organic dye, Perylene 
system organic dye, ANSURA pyridone system organic dye, titan yellow, A ferrous-oxide 
system inorganic pigment, ultramarine blue, cobalt blue, oxidation chrome green, spinel Green, 
Although there are coloring agents, such as the chrome yellow, Chrome Vermilion, cadmium 
yellow, and cadmium red, and it can be used with any coloring agents if the conditions of the 
coloring agent which is not disassembled according to an operation of the laser by the 
above-mentioned definition in this invention are fulfilled Use of an organic pigment system 
coloring agent and an organic dye system coloring agent is especially preferably desirable. 
[0025] The blending ratio of coal of the coloring agent which is not disassembled according to 
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5 an operation of this laser is 0.001 - 20 weight section to the thermoplastics 100 weight section 
which is the (A) component, and is 0.01 - 10 weight section especially preferably. If the loadings 
of the coloring agent which is not disassembled according to an operation of laser cannot make 
the color of arbitration fully color under in the 0.001 weight section but 20 weight sections are 
surpassed, the chemical engraving on the front face of mold goods by laser radiation will 
become intense, and marking with sufficient visibility will become difficult. 
[0026] An inorganic bulking agent may be blended with the thermoplastics constituent used in 
this invention if needed. A limit may not be especially in the configuration of the inorganic 
bulking agent blended, and the shape of a powder, fibrous, and tabular any are sufficient. 
Especially as for a desirable thing, a glass fiber, glass powder, a glass bead, talc, a calcium 
carbonate, a silicon bead, etc. are mentioned. If it hits blending these inorganic bulking agents 
further, to the 100 weight sections of the (A) component, 1 - 50 weight section is desirable still 
more desirable, and the addition is 5 - 30 weight section. Moreover, the thermostabilizer of the 
amount of effective manifestations, a release agent, an ultraviolet ray absorbent, a flame 
retarder, etc. may be blended in the range which does not spoil this invention. 
[0027] The approach of arbitration is adopted in order to manufacture the resin constituent for 

laser marking of this invention. For example, thermoplastics, low hypo ic acid-ized titanium, 

and/or carbon black, The coloring agent which is not disassembled according to an operation of 
laser, and after fully mixing other additives using mixed means, such as for example, a V type 
blender, suitably, The approach of pelletizing by vent type 1 shaft RUDA, thermoplastics, low 

hypo ic acid-ized titanium, and/or carbon black, What mixed beforehand the coloring agent 

which is not disassembled according to an operation of laser and other additives with powerful 
means, such as a super mixer, is prepared. This is supplied from the first chute of 2 shaft RUDA 
of a vent type, and approaches generally used industrially, such as the approach of supplying an 
inorganic bulking agent from the second chute in the middle of RUDA, kneading, and pelletizing, 
are used suitably. 

[0028] A laser beam is only irradiated in the request location, and visibility can make the mark of 
an alphabetic character, a notation, a pattern, etc. able to color vividly highly by high sensitivity 
easily to the mold goods which consist of this resin constituent, and the color of arbitration, 
such as a red system, blue system, and yellow system, can be made to color the color of a mark 
in this invention. The approach of using a laser beam as a suitable spot, for performing marking 
of a desired configuration, and scanning the front face of an object, the approach of considering 
as the laser light of a request configuration and irradiating this on the surface of an object by 
carrying out the mask of the laser beam, etc. are mentioned. As a class of laser used, there is 
especially no limitation and each of carbon dioxide laser, ruby laser, semiconductor laser, argon 
lasers, excimer lasers, YAG lasers, etc. is possible for it. Especially an YAG laser is desirable. 
Wavelength is 1.06 micrometers, and since the energy is hardly absorbed with resin itself, as for 
an YAG laser, combustion and evaporation of resin cannot take place easily. Nd of the scanning 
formula which is the continuous oscillation for which especially the desirable thing used the Q 
switch although the oscillation gestalt may be continuous oscillation or you may be a pulse 
oscillation: It is an YAG laser. 
[0029] 

[Example] Although an example is given to below and being further explained to it, this invention 
is not limited to it. In addition, marking conditions and the evaluation approach are as follows. 
<Marking condition> ** ** : Laser marker by NEC Corp. SL475E ** Style Value : 18A scan 
speed : 100 mm/sec byte size : The 7mmx25mm rectangle was printed according to the 
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20-micrometer <evaluation approach> above-mentioned conditions, and the color of the 
fabricated mold goods and the color of the mark of marking were observed with the naked eye. 
b value of a mold-goods front face, the lightness difference between the coloring surface parts 
by laser light (**L), and Lab of a coloring surface part estimated evaluation of the contrast of 
marking nature. Color analyzer TC[ by Tokyo Denshoku Co., Ltd. ]-1800 MK-II was used for the 
measuring device. 

[0030] Moreover, the thermoplastics used for an example, low hypo ic acid-ized titanium 

and/or carbon black, the coloring agent that is not disassembled according to an operation of 
laser, the coloring agent which is easy to disassemble according to an operation of laser, and an 
inorganic bulking agent use the following abbreviated names. 

<(A) Thermoplastics> heat -1; aromatic series polycarbonate resin of the viscosity average 
molecular weight 25,000 manufactured from bisphenol A and a phosgene (Teijin Formation 
panlight L-1250) 

Heat -2; polyethylene terephthalate resin (Teijin, Ltd. make TR8580, intrinsic viscosity 0.8) 
Heat -3; polybutyrene terephthalate resin ( TRB-H by Teijin, Ltd., intrinsic viscosity 1.07) 
Heat -4; ABS plastics (Mitsui Toatsu Chemicals, Inc. UT-61) 

<(B) low hypo ic acid-ized titanium> black -1; black titanium oxide (MITSUBISHI MATERIALS 

CORP. make 13M) 

<(B) Carbon black> black -2; furnace black (product made from Mitsubishi Kasei Industry 
MA- 100) 

Black -3; KETCHIEN black (KETCHIEN black International ( EC made from a stock)) 

It <(C) Coloring agent [ which is not disassembled according to an operation of laser ]> Wears, 

and is -1; red system coloring agent (product made from Arimoto Chemical industry Plast Red 

8315). 

It wears and is a -2; blue system coloring agent ( Sumitone[ by Sumitomo Chemical Co., Ltd. ] 
CyanineBlue GH). 

It wears and is -3; yellow system coloring agent (product made from Arimoto Chemical industry 
Plast Yellow 8010). 

It <coloring agent [ which is easy to disassemble according to an operation of laser ]> Wears, 
and is -4; yellow inorganic pigment system coloring agent (Bayer titan yellow 6R). 
<Inorganic bulking agent> ** -1; glass fiber (Nippon Electric Glass Co., Ltd. make T-51 1) 
** -2; talc ( micro ace made from Japanese Talc P-2) 

The lightness difference (**Ldec.) before and behind laser radiation (it wears - 1-4), such as a 
coloring agent which is not disassembled according to an operation of laser, was measured by 
the following approaches. The resin constituent which consists of a Table 1 presentation was 
pelletized like the example 1, and the corner guard was obtained. Marking of the corner guard 
concerned was carried out on the same conditions as an example 1, and the lightness difference 
was measured by the same approach as an example 1 . 
[0031] 
[Table 1] 
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[0032] The thermoplastics of examples 1-10 and the [examples 1-5 of comparison] table 2, and 

the amount of 3 publications, low hypo ic acid-ized titanium and/or carbon black, the 

coloring agent that is not disassembled according to an operation of laser, the coloring agent 
which is easy to disassemble according to an operation of laser, and the inorganic bulking agent 
were blended with Table 2 and the amount (it displays in the weight section) tumbler of three 
publications, and it pelletized at 280 degrees C with the extruder with 40mmphi vent. The 
obtained pellet was dried with the hot blast circulation type dryer at 120 degrees C for 5 hours, 
and the corner guard of 1 50mmx1 50mmx3mmt was obtained as a test piece for evaluation with 
the injection molding machine [FANUC, LTD. T-150D] with the cylinder temperature of 290 
degrees C, and the die temperature of 90 degrees C. next, this corner guard — Nd: of a 
scanning formula — marking was performed using the YAG laser. An evaluation result is shown 
in Tables 4 and 5. 
[0033] 
[Table 2] 
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[0037] 

[Effect of the Invention] Visibility can make the mark of an alphabetic character, a notation, a 
pattern, etc. able to color vividly highly by high sensitivity, and the color of arbitration, such as 
a red system, blue system, and yellow system, can be made to color the color of a mark in the 
constituent of this invention by irradiating a laser beam to the front face of the ingredient with 
which black or a dark color system was fabricated so that more clearly than Tables 4 and 5. 

Especially the example 2 of low hypo ic acid-ized titanium independent use has strong 

blueness (b value subtracts), and is very more useful than the examples 4 and 5 of carbon black 
independent use as a resin constituent for laser marking. [ of the resin constituent of this 
invention ] 
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